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(54) IMAGE PROCESSOR AND IMAGE PROCESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To speedily and 
precisely detect a red-eye area from an 
objective image and also to enable natural red- 
eye elimination by utilizing the detected results 
of a face area for red-eye processing. 
SOLUTION: This image processor consists of a 
CPU 21, a display 22, a keyboard 23, ROM 24, 
RAM 25, a storage device 26, a communication 
interface 27, a pointing device 28, an image input 
device 29, an internal bus 30 and a 
communication line 31. Detection processing of 
a face area is processing that is carried out by 
the CPU 21, and a face image area is detected 
from an image that is represented by image data 
which is stored in an image storing part area of 
the device 26 and is an object to be processed. 

A red-eye area is detected out of a natural image including a face image, and 
when it is converted into a natural face image by changing the color of a detected 
red-eye area, face area detection that detects a face area is performed as 
preprocessing that detects a reddish area, and detection results of the face area 
are utilized for red-eye processing such as detection/elimination of the red-eye 
area. 
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(x, y) i:U Z.©aB1BSR©fett€^iaiL*a*b* 
tCfc^^T, (LO, aO, bO) Tfeftt^ft. ZZ.X\ 
ZOMBWmi 0 2{c^-tft l -o±0Mm (x, y- 
1 ) ©ft*?. (L 1 , a 1 , b 1 ) Tfeftilt, iiib 
2o©M^©^tdl4. 

d = | (LI— LO) 12+ ( a 1 - a 0) 12+ ( b 1 - 
1,0) 12} 1(1/2) 

T3K*>34ift(fllb, XI Yti.X(Oy9tk3it>-t*j<D£ 



(8) 
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•f *>. JSATHWO o 

[0 0 6 7] 3*11*, AlSEfiSrtCJBCSfeOgtlCJtWtfe 
ttfeatyt^ilfcoTV^. ZL©feMd;fc\ Sl©b 
gVvfllTdl (33T% LftVHITdlB, i^WSSISI 

*. £gd#, »l©b*vHITd lJ:»J*£v* 
2 o©H9$ittgy©* 5 * # &flteW-*T3Itttt# 

[0 0 6 8] MIC |^©¥!l*i*&I&. SEMI 0 2 10 
©£ffiO©H@fc (x - 1 , y) C#bT*rffv\ £*i&2 

[0069] ttz. &mmi o 2-^mmm-<Dm. 
asmi 0 2i:itiRa*i*Bai8 cen^ joss 

3g) JW. I^S!^©fI^T'&3i&£- J £\ JtttlSlR©& 
«!i«x<0*fetty<0<8E©»^^l4. GMtDimtfi 
toncB!l©fllf«fc LTflWrta. 

[0 0 7 0] _bSBCD J= "5 s&^KBW*:. *0gOT*l OlCDi 20 
ll^lCO V VCIJV \ * 5 * * £K*9 fclfl U WW* £, 

[0 0 7 1] JJBCDftW^OaiCfcWSfefilCBB-t* t 

e v mst d i «, itim>i^ v b < . 

*6>JCJ:*«»HCj:*i:. ltV^Tdlli3~10l 
ft OIL, 3®fitttL«a»b«ag8IJCfeWSflrTf» 

*. ) fcffi^-tsfcAraomroffi^Srio©^*^? 

7s * £ \sTW*Smt& £ fc*«WP*€» Zttfftfr^ 30 

[0 0 7 2] £©L£vMITd l icfcy £57.* 
U>y«:fTofe»^0«l»«:BI7S:ffiV^tt)|l3-r*. EI 

[0 0 7 3] H7ICbVT (a) llBSICa^tMRKtlkffi 

«!ST*^aistifeiasKtBii«©0ijT?fes. £©h»ic** 
LT/havHi©bftvMiT d i t-*57* y >^%«e> 
m®ti%\v>ifcmmi v> (b) i2»-*-j:3i=&&. 

[0074] ( b ) 125%? J: e» IC Aia©m©aMMi. 40 

# y >^stiT b* sfKBjfcojwaart-*** *©* 

W'hSV^tCbT^^y^fctfoTfc, St&o 
feflPWii: bT*M»£ii*>. 

[0 0 7 5] ~*UA. fM££wrii. 'Kffit&VSR 
LTrt5A5<atN&iz957>* 'J > 'yaw.. HO 
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[007 6] JSLt© £ e> IC LT ? 5** 'J yiftffitotl 
Si:, B5©*t-s/7S l 0 3©*QS»c^f5U 
'J >^tc«k y^Sftfc&SWglcovvt*©* 
t s fcus^ #*!$©*££ i om&wr a 1 i:© 

A/M^J: yfl«©*f*S#T a 1 J: »J*£ttfttf*© 

[0 0 7 7] BP*>, El 7© (b) lC^t*P<^S9$nfe 
£T©««©*S 2 fcW/«T, £ 1 ©ffi^fiT a 1 «k »J 

i*, E!7ic (c) ic^-r^aj©n®i:5fcy, m©*sp# 
©b < &&t&m. mtrttitismz * y hmhwa* 

££S. 

[0 0 7 8] tjt-vt's l o 2©£7** y> 

©e»t.if*l*U oSr^tcm^^T a 1 £f85£LT%j& 
V^„ |«»©5y»SC»LT-fn-?*l»r3fe4ITa 1 ic*@^-r 

[0 0 7 9] *«W©»J»WHfcV^Ttt. JML 

tzfflm<D&mmztmm<Dsmmm*n& lt y, 

^{iiT a l li, Jgj^S^*^HS^©©^fc<Si<Ssp©S 
^3^e>«ev4B^lc(2. ^f'V^S l o l icfev%T«SS 

feSBt-rsifc#w*'L<, mis, ig^s^fcjifi^ 

[0080] r^ic, ^•V^'S 1 041C^»J, 

t.^ y>y«as:sa(?t*. *5^*y>y©*jRe# 

It^^ZfS 1 0 2T'HS6Lfc^i:|5|«TfeS^ 7 
r«^S 1 0 3lCfeV^T*aS3»*ft^e>l»51>Lfe««ttM 

ii"CfflV^»2©bftvHiTd2ttfl51©b*V^ 
fTd 1 J:y^*i^lS:fflV^. Z.<D9 J ?7>*V>inz 

&&wmmzmmi<D (d) ic^-r^e>jc^y, 4$ 

[008 1] ^2©b^vMifiTd 2li. ititW^^V^ 
JW* b<*B8WB»6KJ:**B*»Cj:titt. b^v^jE 
Td2ii3 0J£U: (ffiU Zl©^liL» a> b*2:KHCfe 

AIJ, !SH2ll^-r«ke>lcejgi:^@©BI5l4) 

[0 0 8 2] tLT^t'^S I 0 DW^S I 0 
©AS ^ &iM'<. r4i '2>ff)^«J!))c©^:S $ 2 ©Jjte 
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iTa2 £0jvNIWkZ»** fl^©*£Stf L£W« 
T a 2 «fc »J/Jn3 ttftli. ^©fl^li^^MSPfi?:^ 

E7 0 (a) lojvt i e> ic^tos nt^x mm.o) 

*&£&N'<T. *2<DffiJfeteTa 2J:U/J>SvMIWtt 
(e) lCi5VriB»©fflSSi:&y» 127© (d) icgvvr 

[0 0 8 3] ZLZLT', 7ry7*S 1 04(Z)^7^i"J> 

i ^&mzM6W\z.fcKtzimm , T a 2 tnut 

[0 0 8 4) IW«fflflHg«fi*5^«>^6>ftV^ 

^icw. 1 0 1 icfcvvtia^snfe^i^c 

©*£$*^ aw*»t*fl[T a 2 fcsajrrszifcaw 

SK, WUiJX-ry^S 10 1 lc33Vvrf85t£*i£IH 
ffl$.om&® 3 %©®K£ T a 2 lCK£-f5 8g»f& 

[0085] jsu:©«iacj:U3Sofeii«^ m&© 

[0 0 8 6] Vts W$ftX2bZ>fflM&1& ^vzf SI 

o i T'ffi£?&mmmzttLTmjEmzffl£tz> ge 

07© (a) ©#K@^n, M^©4#i3E&3BMa 

\wm&v*mft\z-m£'*z>. *z\x% *-5^:/s 1 o 

5©^lC£y^o£fI^©-i>*>. MH(S!©f&§ltfJ! (0 

6 ©s^ h mwmmm t ©saw \z&lt ^zm 

[0 0 8 7] mt\Z7.7-V^S 1 0 6Tfi*fttK»ofc 

M^©t«$8©ffl;fr*m>*xfc. zo&jjitzmm 2 ©* 
[oo8 8] w. ixtoumx^&t^'mmo^w^t 

(FD) » Jti&Tvr-f** (MO) «ft £JB:& 
#&191©|gJ£©J£J?&0giC^ LfcfliSI! feJSjaTfc S 3 £ li 
[0 0 8 9] fcfe. J£Lh©«yUCfcOT. 7.tV?S1 

o 2©*5;*# >j >^«igi©fwtc. moM^±^\z 
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(M5ISHPI) = (K*S*ife1ISWcDM) /3 0 0 
<tt&l$HC|«3l<jW. Ut36S*ife1««©iKS*ltt»clBI5lv^ 

T=t. mzfofov^ttfavmjjfaizms^Tb&^z. 
[0090] je«*®fta»cfcv^Ti4, nmontff 

ffi bfeHS l£HPHT?IH5 1 V ^^©x- * iC^f L/T^OS 
10 fiU 3a»ICM§|v^felB(li«:«rfelC**"t* J & 

gi*fc<, nsiT'©m^aj^T'$s s 

[0 0 9 1] *»Ci©J:-5lCtTl*fflbfcW«IWiJ:yjS 

$fc©*&3IT'&aj bfc««MRtt©fe©f BWKfcfW!* 
•5. El 8 l«s560J©HSfe©iWJ(C*5W-54#t!t^©fe 

[0 0 9 2] i1H8©^T'VyS2 0HC^t, ft 

■5. ^LT^<^^^"S2 0 2tCfeV^^ffiL^S 
20 ©JfcfcfflfcjflffiU *^y:/S2 0 3T'&£t}Lfc^© 
J&/JMB5:Jftffif *LT*-ry 2 0 4 Tftftffibfe 

-5. 3©3^b£WfjfrsaU^ 3fM£££*l-&. 
[0 0 9 3] Tsatl= { (^S©S^M) - (3^©S 

) xo.7+ mmvM'm) 

Tsat2 = 0. 1 5 
Tsat=max (Tsatl, Tsat2) 

ffi^TXT-yfS 2 0 5T'^ajlS^©±T©M^lcMt 
T«T©*ftTfeffii:»S&»JtbT^-T-'j;^S 2 0 6 

a^feftli; 3WH:-30' <-feffi< 1 3" 
^2 :Tsat<^S 

[0094] ^f>^S207 TtfcfflWHRSrW**. 

IAWI«Ei:#«L4V^«). *t*JZTS 2 0 8T-3 
©^M^?:^S^M^J: l J^3i:JC^-2>„ f LT 
2 1 OlCiffiff. 2 0 7T'*f 

S{t^-511^/fe2.^{Ct^-T^^S 2 0 9 lliffi^s 
40 ^©WRBcfcfiaM-*. fbt^f>y>''S2 3 OlCiffi 

[0095] *7-v?s 2 1 oT-ii. ±xo^mmmz 
tttzwrnmi Ltzis^frtmL ±xommzm 
^>^a^c^7LTv^i:^^^^cli^7 L ^^s 2011:1 
*m<mfflnmztt*z>#mi:fizt$« «abm»7 bx 

[0096] 2 ©*x >v 6 IC^-T/^ 

f*c.9EiW©U35l!j©^JlgWlJca:JW Q ^-dtU3!©1?» 



(10) 
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[0 0 9 7] if 3 0 1 *>67f 3 0 

4 TTOHBBI <OWHS.K. £ U bTflltt© 
^•*fcS©$l««:fffce>. IPt», ^f'^S3 0 1 
T'5fc©*-r^S 2 0 6T'»ai$4xfe®^©MLT^^ 
ij > ?-£|^LTi:©&fci5Il5Jil©@£ 5 &*afrISK©# 
£.LXW)ftz.t>&?W ; 7**V>t'i'Z>c Z.©^ 

[0 0 9 8] ^V^7ry^S3 0 2T'5^<'J>^$n 

**«*»«:BK*. *bT, ^ff^S3 0 4T3C«S 

##©¥!I»T«:fflJ«. 
[009 9] -13. ttVfS 304 

gf^l^tf^bfcV^lCte^^S 3 2 0JC51 

tt. 

[0 10 0] —i5. 3 0 6T^g^^*^E 

-ttltfftUto-f-V^S 3 0 7 lCii#. fflmmnvftis 

^S3 0 8lC5i^ WO^sW^S^frfeW* 
-5. IffiBfCOiSJiJtj^-Brf lcxD^^©**^tifiT* 
&-5*§£lCte7.-r^:7S3 1 5lol#> *— fW»C«» 

•fcfftAU ^fV^S3 1 6TB^5lI«*:*5VtS. 
i^^#l4^-r-«y^S3 1 7T'Z©M^!?:5tlSLT3©^ 
IT'^v v^lCliKIMMCZ:©^ g BfcSM £^453 it 

C5HB«©ia!W/*fcS) 
[0 10 6] "CTfflSHilHSRlctt. ±J4bfeffi* 

fc©ic ii^w^^^sfFflSBQia^^-r-o. 

[0 10 7] fLT, *fl)^f?^S3 1 0T'~©«fce> 

TV^V^^{Cli^-r-V^S3 1 5tC$tf„ 
[0 10 8] K7mb1Jfal)i2nt~W)&^&*7-v7S 

3 1 1 iciffi*^ «m«iwic^bT«5tiiMi#W3W5*)^ 

fit. ^-r^/^S3 1 2T*2o©tfiJ^©^gflP# 

-2;»uit!fj&^-r^.. ■fLT^ry^s3 i (> naotj.. 



* [0 10 1] £0?fcI»*"m+#l3&B#l!fc*S*iT 
V^H»£ICH:*T-V^S3 1 9 T'#IStC<k$^g|&£ 

[0 10 2] -15. ^ff^S 3 0 8-e*gflKf!Hf# 

©, 7f»^S 3 0 9T4^S^©ffl^to-&4^ait 
6. ritli tBR©||«*»63fe&©iS«B^T2:bT« 

14. 2ffi«|H©fiffi©£. 2fi«ia©8IS©2B. 2fK 
10 H©«ft©2. 2«waa©l»tL 2fH£IS!©SBg6 OR 

bT*S*<Sfr«:1ftffi-r*. 
[0 10 3] i®^li^lC3oJ|^®fl«^ffiSn 
feBSlctt*© 2 o©1K«*W fciWt***<S*»*:f»fi 
"T«)BRIC«J»T*>*. ffibLii. £©Mlcowm. 2o 

$ ©^©^ x v £ T-l*. BSBUto^ft * 'J < JSfc 

[0 104] ZLdT't*. #g©itt@#6ii3ttAT©{£te 

&LT (*£w#©®K) / (/h£vy£©ffiBD <6 
^©ttHtfl 2M^TT:14 (*tvv£©®^) / 
(/Jm£vv£©BSD <3 

*-©{ti5©^rlCli (*£V^©ffi§0 / </h$V^©ffi 

so <i. 5h-r*iii«tv^ 

[0 10 5] ttz. raPI©^ffiT't4, «««©**3.fc 

y#aB©@©isiBfcMa£u z <D%mtf-fe<vffimz-s 

30 tnTV^»^^li:ff&?. -fi5WlcA©a©P4I 
Bali. 0fiE6 5mmT-&y, ^Sr^ItClAftTtj 5 0 mm 
~8 0mm^fcjli£t?3.t#T-^ #g©*%3 
li4 mm~ 1 4 mmUgn?*)* Z. t J: »J . 2 oCDflf i£©*£ 

$^raps©ss^ 

(8 0mm/ 4 nun) = 2 0 
(5 0mm/ 1 4mm) = 3. 5 

[0 10 9] gji<Dm£K&VZfeEfa$&!M<D$tMZ 
m 1 1 5:^RP.bTWTJCii^-r-£.o El 1 l{i*IS^lC^S 

40 isi)©ElT-S>-£>„ 

[0 110] jfcB&Kas-i-filRKtt, «ft-r»fl£2HBSE 

^icgt^-r*. is^wicii, mi i ©.k-jic^gfin® 

ti^BLXJinjjffi^Tc© ] [%] HffiMb, *©JSiaw 
nSf^3 TliHj^bSWKfeftfe-ftT, g^&^iEfctS 

fe«)JC. El© «k oWIMMTilffii 
[0 111] IIT\ Dll#B1H«fflKffT*y. ATM 

f.o aUJIirMt: J- U=-ie©Jfa2J©'!IMi:Mft : ©llS* U'< 
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[0112] zlzlt, if^bfllttcDffiWi/^-n/SBtti, 

fti^lCbTVftc lft^LWw««0!liK5©tft^. ZIO 

©ttftlC^l/^fcliSfebT^ft. i©*£, BFJit* 
[0 113] &&(C, Z(D{g^ l/^bf"'- * * 

ft. 

[0 114] *5»JiCMjQficwg«fi9lc33V^T»t. 

(C, mB (Saturation Level) £2 0%IC> BJ|g (Lum 
inancy Level) 5 0%K.feT2-&Z#lMZf7&t>. 
[0 115] J!IC #afI^©iSiail?f &jwciaw* 

(D) 1/3, BjfSte¥*Uffil (D) <D 1 / 5 h bT V ^ 
ft. 20 
[0 116] Zfflffl^imtOWlCl^Sftftti 

ft3£tc<fcy, |glcB^J^BK3s^JWS>*ift. 3 

[0 117] Will. 3®&l££#0. 0 4JiilT©m^T' 
*>*vl^S©^Mt"<;Wi2 0% «*»UiD/3, BJ§ 
WOWi 5 0%£*»UiD/4 ICiS^-Tft. 

[0 1 1 8] JSWP#0. 04-0. 0 2®i^T*fe 30 
ft«^g©ffiMW<;i4£3 0% tffrUiD/6, B^g 
o(gM 5 0 %(£ *> bliD/ 8 ICifi^-tfto 

[0 119] Jtf&fS^tfO. 0 2^±a)^T'fetH^ 
m<DiSmU^<Mt4 0%, l^Lli2H^s B§ffi[©{gi$ 
WOW* 8 0 %t3> b 2 ISJfetCi&Jti-ft . 

[0 120] 0±©«lC«!M-r -5 ZtlZH), , JgJCB 

[0 1 2 1 ] WC^f'^S 3 0 2tC£l-7ft43-Hi©$I® 

«HSlOfi(aBfeBW3'r«. 
[0 12 2] CLCDflUlT-li, JEtTK5**#WffllB8Rfe:* 40 

LTJWWWW L, ffi&iczti 6(SMfHit b£ v *£H 
±TfcftHftSffttlRM&'*-*.. 
(3) «t*8WCB1in«jW¥fttS^ 

IC J: ft i53flK«a«r* tiT v Nft 3 i: &ft. Lfetf-o T. 

wkaic affl[«fe«trtn«ii3«B T&ft Tutm&wtv* t 

LTfMB-r* z: fcOTfe ft. 

[0123] mnmi^mwmzLTnmu 200 
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a) ) =§ (bftwiio feiwiu 3CDL.gvMiS: 

0. 5g££ia*t*itf.fcv>. 

(2) n&LSCttfe 

* l««l4S*tt»cl4Av Mif jEjWBHTGiraK <fc 'J . 
AfcliUftofeJ^Rfeff-Tft «k ? tt^T < ft. 

[0 124] • h*^B©R^SPlCH4 

• M©-BP£ bTj&HrbT bii 3. «IC^S¥*MSV^ 
[0 12 5] ZLobfeg0T% SfcBT*oT*jBCfc& 

j&»T*ft. *ZX\ Be>b£©f?«5££bT 

msmmmzd 2/ (fi^nao = (2*7)2/* 

72=4 n 

£-©teT*ifeft. $^©^#B*^&S>ftS, £©tt 
t*4 *J:y*#<&oT^<„ 
[0 12 6] #0rm£©lf«bSV^fflfc^©31*lC 
J: U 5 0 fc**«MOBBfel,Tkv&. 

(3) n(sg©*gs 

©H^*i:ii^-y--fx j f>}gijfs^^e)^aiL, ^©*g 

(4) -?-<3Dftfe 

P»3©S^*. fifflspJStt. &B.¥m& «8PP*&«S:-t 
#"tft. 

[0 12 7] JIIC, ^f7^T7^3 0 5©fI^cCDM 
ft. 

( 1 ) ififcic&^a^'f ftj^ 

^B ^^RSI-ftJSiatciiif ^^IWJ^■r ft 

y, immw^m&*m-\&tz>* zmtcj:y, hv^ 

(2) fi«5i:a«S*i««t5fr (SB^feft^?) 

wmiz^xaLm&m&zfi^ znzimtd^ t-wm 

^T'Sft. 

[0 12 8] b^U a««jW(qflEL«e^H*j#v^ 

Mi{a<i8W!atLTVNft.. 

(3) m©36«jc 
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mmz®?xm\m\zmm£i5ftizmm<DW#z&M 
So £©tt«:fWWili: , *"*>. 

[0 12 9] J6LUJlWl/fe«BW5IC|MS«Dm*#»S: 

[0 13 0] JgUiO^n-^-Y- h©&4Q-3I 10 
14, Ztl^tfflflm^ 6X&RAM2 53&I4ROM2 

[0 13 1] tfe, Ri©SiWTttSga©*i«l^c®^ 

&j5 : &*W)^X&m\ l ^^XWLW\st=.-t>\ 0©*Hi£© 

£ \Z£ »J *m*-X =t «fc V \. 
[0 13 2] <fl!HZ«dBBM^#»fl©B«Ki. tffifcb 

3- K&E»bfelBIWI»fc ^*-ri*lKW3£Sfc:#*& 20 
U *©>*xAJ&l4I£§©=i>e:i-* (tfcteCP 
U^MPU) *«BM^K^S*ifc^ny5Z»=i-K 

[0 13 3] zcom&. ffi*MK»*»feKmstife^ny 

fe#6*t -5 z: t lc ft*. 
[0 13 4] ^a^^rn- Y z>t-&>(Ot?M®<. 
fttLXlt* A-K-r-f^. 30 

^-r-T**, tfflftS&TV:**, CD-ROM, CD 
-R, ffl^W^^'J*- K. ROM^ 

[0 13 5] ££u 3>tfri-*^ffiLfc:/D**5i* 
3>bf;i-*±T-^«llLTl^OS 

[0 13 6] ffi»W«t*&8SajS*ife^Dy5i» 
n - Ktt 3 > * »- * icWAS tife«fcfigffi3B3J?- PS> 
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sic «k o x tuijR bfe*j^»<o«fi6*9e3[s n*a^*i 

[0 13 7] 
[0 13 8] 

i®2] *mw<Dm&<mmwizi3rt&fcBm&mz 
[E4 ] *iiw©iai6©^^wcfews®^©feffi® 

S0y£l&B^S;fc#)CD0T'£>£. 
[05] #&BJ©^©fl»JlCfcW&mfI$©&aj 

[06] #8Bj§©^©^J^lcfcttS4S^ffl^lc 

[07] *&«©^©&j^££tt«ttttttfefflft^£ 
£#-5*5;** U >^*(C«k^^S:^-t«)0T'*)S. 

[0 8 ] *^©HJB©^^tcfeW stt8MRg©&$l 
HW!31©fiSD*S« , r7n-^-v- bT*&3. 

[09] #3£Bj§tc^£^0J©^©^$*#Jlcfctt&*B 
BJ!*KSIffliSlllS:SVr7a— f-v- hT'3o£. 

[0io] 09jc^ws5'<y>^«!aicfe^s5'<y 
[0i i] *nw\zmz>mM<D$km&&MMizis\-)z>m 

2 1 CPU 

2 2 -rV^W 

2 3 *-*-F 

2 4 ROM 

2 5 RAM 

2 6 mwm 

2 7 

2 8 ^y^ytim. 

2 9 BSlA*l£® 

3 0 fa^AX 

3 1 imminKiK 
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ROM 
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RAM 



26 



ems 
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29 
J— 



-sort©*** 
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T. 



82 



S3 



[KS6 



[03] 



[04] 



C srtfT ) 



S5i -J 

;•- ~r — 

652 



866 
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-S103 
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| | -htattt* |H " 



05 
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107] 



101 
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■WS201 
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